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snail infection in Kitubulu than in Bugonga area
and Nakiwogo.
The snail surveys of 1992 at several sites on the
shore of Lake Victoria, Fig.l, (Nakiwogo Pier,
Kigungu, Botanical Gardens, Bugonga and
Fisheries Training Institute ( FTI), did not reveal
any significant numbers of Biomphalaria spp.,
the vectors of S. mansoni. It was only from the
m.t-r.a
~
====Aoad
.= =- ====: YrQ etc
• _ BUildings.
-'"0- Cont'o&lr in m.tr...
• , • r1' St•• p ~top.
Viet-oriaLak~
.-
(Fig...J. Entebbe Peninsula - Showing sites along the lake shore where snail survey was carried out.
Seven varieties of indigenous Phytolacca dodecwulra L'Henit (Phytolaccaceae) were field-tried for molluscicidal potency.
Varieties (U96) and (U95) collected from Kabarole and Kabale respectively were the most potent with LOO0 equal to 2.54 and
6.46 mg.t'· respectively. Water bodies ranging between 4,770 and 347,510 Iitres in Kibimba rice fields were treated with up
to 50mg.t'· Snails kills were monitored every three months and 92 - 100% mortality rates were realized.
HPLC fingerprints revealed the two P. dodecandra varieties to contain highest concentration of the active principle,
oleanoglycotoxin- A or lemmatoxin - A.
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Evaluation of indigenous molluscicides in water
against schistosomiasis vectors
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1 Zoology Department, Makerere University
P. O.Box 7062
Kampala, Uganda.
2 Institute of Medical Research and Study ofMedical Plants (C.E.P.M.)
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INTRODUCTION
It was reported from Entebbe Peninsula that out
of 358 migrants, 144 were infected with
Schistosoma mansoni (ODONGO-AGINYA and
MUGISA, 1987). The snail vectors in the penin-
sula were reported to be Biomphalaria choanom-
phala and B. pjeijJeri. Four years later, LAKWO
and ODONG-AGINYA (1991) reported higher
~. 1 . - ,
3 2 B . M A K A N G A , A . M O N K I E D G E A N D C . J . O B B O
P i e r t h a t 1 4 B . p f e i f f e r i w e r e c o l l e c t e d . W h e n
s c r e e n e d f o r S . m a n s o n i c e r c a r i a e , t h e y w e r e n e g -
a t i v e .
T h e v e c t o r f o r S . h a e m a t o b i u m , B u l i n u s g l o b o -
s u s , w a s f o u n d a t a l l t h e s i t e s s u r v e y e d e x c e p t a t
E T . I . N o n e o f t h e s c r e e n e d B . g l o b o s u s , w a s p o s -
i t i v e f o r t h e u r i n a r y s c h i s t o s o m i a s i s p a r a s i t e , S .
h a e m a t o b i u m .
I t w a s c o n c l u d e d t h a t w i t h t i m e , B i o m p h a l a r i a
s p p . i n E n t e b b e P e n i n s u l a h a d d e c l i n e d t r e m e n -
d o u s l y t o g i v e n e w h o p e s o f t h e d i s a p p e a r a n c e o f
g a s t r o - i n t e s t i n a l s c h i s t o s o m i a s i s a l o n g t h e s h o r e s
o f L . V i c t o r i a i n t h i s a r e a . B u l i n u s g l o b o s u s , h o w -
e v e r , p o s e s a b i g t h r e a t o f u r i n o - g e n i t a l s c h i s t o -
s o m i a s i s a s m i g r a n t s f r e q u e n t t h e s h o r e a n d u r i -
n a t e t h e r e i n .
O f t h e 1 3 0 9 i n h a b i t a n t s o f K i b i m b a R i c e S c h e m e ,
2 5 8 w e r e f o u n d i n f e c t e d w i t h S . m a n s o n i .
I n f e c t i o n v a r i e d f r o m I i g h t t o m o d e r a t e ( 1 0 0 - 5 0 0
e g g s p e r g r a m o f f a e c e s ) . M o s t h e a v y i n f e c t i o n s
w e r e s e e n i n t h e a g e g r o u p s 5 - 9 a n d 1 0 - 1 9 y e a r s
( 3 6 a n d 4 4 % r e s p e c t i v e l y ) .
T h e r e f o r e . P h y t o l a c c a t r i a l s w e r e r e d i r e c t e d t o
K i b i m b a f r o m E n t e b b e P e n i n s u l a b e c a u s e m a n y
B i o m p h a l a r i a s n a i l s s c r e e n e d w e r e p o s i t i v e f o r S .
m a n s o n i c e r c a r i a e u n l i k e t h o s e f r o m t h e
P e n i n s u l a .
M A T E R I A L S A N D M E T H O D S
S e m i - r i p e b e r r i e s o f f o u r P d o d e e a n d r a v a r i e t i e s
w e r e c o l l e c t e d f r o m w i l d - g r o w i n g p l a n t s , i n G u l u
( U 9 3 ) , R a k a i ( U 9 4 ) , K a b a l e ( U 9 5 ) a n d K a b a r o l e
( F o r t - P o r t a l ) ( U 9 6 ) . T h e y w e r e d r i e d i n t h e
s h a d e . A g r a i n m i l l e r w a s u s e d t o g e t a f i n e p o w -
d e r o f e a c h v a r i e t y .
T e n g r a m s o f e a c h v a r i e t y w a s s e n t t o t h e R o y a l
D a n i s h S c h o o l o f P h a r m a c y , D e n m a r k , f o r H P L C
f i n g e r p r i n t s .
L a b o r a t o r y t o x i c i t y e v a l u a t i o n w a s d o n e i n o r d e r
t o d e t e r m i n e L D 5 0 a n d L D 9 0 o f e a c h v a r i e t y .
O n l y t h e w a t e r e x t r a c t s w e r e u s e d . C o l d e x t r a c -
t i o n w a s a l l o w e d t o p r o c e e d f o r 2 4 h o u r s .
F a e c a l s a m p l e s w e r e c o l l e c t e d f r o m s c h o o l - g o i n g
b o y s a n d g i r l s a t N a i n a l a Q u a r t e r s , L a b o u r L i n e
Q u a r t e r , K a s o b e r c , B u b u s i , M a h o m a , K i b i m b a
Q u a r t e r , K i b i m b a N u r s e r y a n d K i b i m b a P r i m a r y
S c h o o l . E g g c o u n t s w e r e d o n e a t t h e I n s t i t u t e o f
P u b l i c H e a l t h , M a k e r e r e U n i v e r s i t y M e d i c a l
S c h o o l .
R E S U L T S
T a b l e I s u m m a r i z e s t h e L D 5 0 a n d L D 9 0 o f
P h y t o l a e e a v a r i e t i e s a g a i n s t B i o m p h a l a r i a s n a i l s .
T a b l e I . L D 5 0 a n d L D 9 0 o f f i v e P h y t o l a e e a
v a r i e t i e s .
~ariety
S e r i a l N o .
L D 5 0 L D 9 0
m g l - ! m g l - !
E t h i o p i a n E 4 4 2 . 6 4
3 . 5 3
F o r t P o r t a l
U 9 6
1 . 8 8
2 . 5 4
•
* R a k a i U 9 4 2 . 7 3
3 . 4 7
K a b a l e
U 9 5
4 . 6 7
6 . 4 6
G u l u
U 9 3
5 . 1 1
6 . 5 6
* C o l l e c t e d f r o m o n e s i t e o n l y .
F i g . I s h o w s s o m e o f t h e s i t e s a l o n g t h e s h o r e s o f
L a k e V i c t o r i a w h e r e s n a i l s u r v e y w a s d o n e .
F i g u r e 2 s h o w s t h e H P L C f i n g e r p r i n t s f o r ( f i v e )
P h y t o l a e c a v a r i e t i e s . T h i s i n c l u d e s v a r i e t y E 4 4
f r o m t h e I n s t i t u t e o f P a t h o b i o l o g y , A d d i s A b a b a ,
E t h i o p i a . T h e p e a k h e i g h t s c o r r e s p o n d t o t h e r e l -
a t i v e q u a n t i t y o f l e m m a t o x i n i n e a c h s a m p l e .
J u d g i n g f r o m t h e o r i g i n s o f t h e v a r i e t i e s , a l t i t u d e ,
t e m p e r a t u r e a n d s o i l c o n d i t i o n s s e e m t o i n f l u e n c e
t h e c o m p o s i t i o n o f t h e t o x i n s .
T a b l e 2 s u m m a r i z e s t h e r e s u l t s o f t h e f i r s t f i e l d
P h y t o l a e e a t r i a l s a t K i b i m b a R i c e f i e l d s .
A s s e s s m e n t o f t o x i c i t y w a s f o l l o w e d b y c o u n t i n g
n u m b e r s o f s n a i l s s t i l l a l i v e 2 4 h o u r s a f t e r a p p l i -
c a t i o n o f t h e w a t e r e x t r a c t o f P h y t o l a e e a . T h e
r e s u l t s s h o w t h a t i n d i g e n o u s P h y t o l a e e a b e r r y
e x t r a c t s c o u l d b e u s e d e f f e c t i v e l y t o c o n t r o l t h e
s c h i s t o s o m i a s i s v e c t o r s a n d c u r t a i l s c h i s t o m i a s i s
t r a n s m i s s i o n .
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Snails alive
After 24 hrs.
t
U 96 FORT PORTAL
5.30
17.40
0.2
1.25
Weight of
Phytolacca
(kg)
t
105.25
347.51
4.77
24.95
Volume
of water
(m3)
U 9S KABALE
1
2
3
Site
No.
. .1.• ,.
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Figure 3 shows the southern part of Kibimba Rice
Scheme where the different sites for Phytolacca
trials are located. Water flows from Lake towards
site 10, gives off tributaries 3, 10, 8 and crosses
the main road towards the North. This study was
limited to the southern part of the Rice Scheme.
Table 3. Toxicity of Phytolacca varieties U95 and
U96 in Kibimba Rice Fields three months from
the first application.
U94 RAKAI
Fig. 2. Fingerprints of the Uganda Endod varieties compared to type E 44 from Ehiopia.
Fig·2: Fingerprints of the Ugandan Endod varieties compared to type
E 44 from Ethiopia
P. podecandra Type 44 U 93 GULU
Institute of Pathobiology
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Table 2. Toxicity of Phytolacca varieties U95
and U96 in Kibimba Rice Fields.
Table 3 shows the result of Phytolacca trials
three months after the first trials.
Site Volume Weight of Snails alive
No. of water Phytolacca after 24 hrs.
(m3) (kg)
I 27 1.35 0
10 74 3.70 0
2 05 0.25 1
7 35 1.75 0
8 10 0.50 0
9 31 1.55 0
10 05 0.15 1
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F i g . 3 . T h e S o u t h e r n p a r t o f K i b i m b a R i c e S c h e m e .
D I S C U S S I O N
O u r f i n d i n g s i n E n t e b b e P e n i n s u l a a b o u t t h e s n a i l
v e c t o r s f o r g a s t r o - i n t e s t i n a l s c h i s t o s o m i a s i s ,
r e v e a l e d t h a t t h e v e c t o r s p r e s e n t c a n n o t p o s e a
v e r y s e r i o u s r i s k o f t h e d i s e a s e . S i m i l a r l y , t h e
c l e a n l i n e s s o f u r i n a l b i l h a r z i a v e c t o r s i s a n o t h e r
s i g n o f r e l i e f . I n t e s t i n a l s c h i s t o m i a s i s w a s a b i g
w o r r y m o r e t h a n t w o d e c a d e s a g o . P R E N T I C E ,
P A N E S A R a n d C O L E S , 1 9 7 0 ; P R E N T I C E ,
1 9 7 2 ) . T h e u s e o f P h y t o l a c c a . ( E n d o d i n
E t h i o p i a ) , f o r t h e c o n t r o l o f s c h i s t o s o m i a s i s d a t e s
b a c k t o 1 9 6 4 ( L E M A , 1 9 6 5 ; 1 9 7 2 ) . T h e p o t e n t i a l
u s e o f P l a n t M o l l u s c i c i d e s a g a i n s t B i l h a r z i a w a s
r e v i e w e d a d e c a d e a g o i n a m e e t i n g o f t h e U N D P ,
W o r l d B a n k I W H O S p e c i a l P r o g r a m m e f o r
R e s e a r c h a n d T r a i n i n g i n T r o p i c a l D i s e a s e s
S c i e n t i f i c W o r k i n g G r o u p o n P l a n t M o l l u s c i c i d e s
( M O T T , 1 9 8 7 ) . I t w a s f e l t t h a t t h e r e w a s n e e d t o
a s s e s s n o t o n l y t h e m o l l u s c i c i d a l e f f e c t s b u t a l s o
t h e e c o t o x i c i t y o f t h e p l a n t u n d e r t e s t t o n o n t a r -
g e t o~ganisms a n d a l s o t h e u s e r .
L A M B E R T e t a l . ( 1 9 9 1 ) w e r e c o m m i s s i o n e d b y
I D R C t o u n d e r t a k e a c o m p r e h e n s i v e t o x i c o l o g i c a l
s t u d y o f P h y t o l a c c a o r E n d o d . T h e i r f i n d i n g s
w e r e t h a t t h e p l a n t w a s n o t d a n g e r o u s t o t h e u s e r
w i t h t h e e x c e p t i o n o f s l i g h t i r r i t a t i o n o f t h e e y e s
a n d n o s e . T h e p l a n t w a s f o u n d t o k i l l t h e w a t e r
f l e a s , D a p h n i a a n d r e l a t e d o r g a n i s m s . J u v e n i l e
f i s h w e r e a l s o f o u n d t o b e a f f e c t e d . A l g a e , o n t h e
o t h e r h a n d , s u f f e r e d s l i g h t l y .
O u r o b s e r v a t i o n s i n K i b i m b a R i c e f i e l d s a l s o
s h o w e d t h a t f i s h f r y w o u l d g e t i n t o x i c a t e d a t t h e
b e g i n n i n g o f t h e a p p l i c a t i o n s ; b u t a s w a t e r c o n t i n -
u e d t o f l o w , t h e y w o u l d r e c o v e r t o n o r m a l i t y .
T h e 1 0 0 % s n a i l k i l l s o b s e r v e d m a k e s u s a d v o c a t e
f o r t h e u s e o f P h y t o l a c c a d o d e c a n d r a a g a i n s t
s c h i s t o s o m i a s i s v e c t o r s w h e r e v e r t h e y o c c u r .
A C K N O W L E D G E M E N T S
W e a r e g r a t e f u l t o D r . A k l i l u , t h e U N I C E F
C o u n t r y r e p r e s e n t a t i v e , f o r f i n a n c i a l s u p p o r t a n d
p r o v i s i o n o f E n d o d v a r i e t y E 4 4 . D r . L e m m i s c h o f
t h e R o y a l D a n i s h S c h o o l o f P h a r m a c y , D e n m a r k
i s a c k n o w l e d g e d f o r t h e H P L C f i n g e r p r i n t s . O u r
g r a t i t u d e g o e s t o t h e T o w n C l e r k o f E n t e b b e f o r
p e r m i s s i o n t o c o n d u c t s n a i l s u r v e y s i n t h e p e n i n s u l a .
W e r e c o g n i z e t h e c o - o p e r a t i o n a n d a s s i s t a n c e o f R C
C h a i r m e n i n K i b i m b a a n d a l l t h e w o r k e r s .
R E F E R E N C E S
L e m a , A . , ( 1 9 6 5 ) . A p r e l i m i n a r y r e p o r t o n t h e
t h e m o l l u s c i c i d a l p r o p e r t y o f E n d o d
( P h Y t o l a c c a d o d e c a n d r a ) E t h i o p i a M e d .
1 . 3 . I 8 7 - I 9 0 .
L e m a , A . , ( 1 9 7 2 ) . R e p o r t c o n c e r n i n g s t u d i e s o n t h e
M o l u s c i c i d a l P r o p e r t i e s o f E n d o d ( P d o d e -
c a n d r a ) . P r o j e c t L S U - 8 9 7 2 , S t a n f o r d
R e s e a r c h I n s t i t u t e , M e n l o C A .
L a m b e r t , I . D . H . e t a l ( 1 9 9 1 ) . E n d o d : S a f e t y
E v a l u a t i o n o f P l a n t M o l l u s c i c i d e .
R e g u l a t o n T o x i c o l & P h a r m a c a l 1 4 . 1 8 9 -
2 0 1 . 4 .
L a k w o . T . L . & E . I . O d o n g o - A g i n y a , ( 1 9 9 1 ) . T h e
i n t e n s i t y o f S c h i s t o s o m a m a n s o n i i n t h e
F i s h i n g v i l l a g e o f B u g o n g a a n d K i t u b u l u i n
E n t e b b e P e n i n s u l a , U g a n d a . E . A f r . M e d . 1 . ,
6 8 ( 5 ) . 3 7 2 - 3 7 7 .
M o t t . K . E . ( 1 9 8 7 ) . P l a n t M o l l u s c i c i d e s . W i l e y ,
C h i c h e s t e r , E n g l a n d .
O d o n g - A g i n y a . E . 1 . & C . M u g i s h a , ( 1 9 8 7 ) . T h e
P r e v a l e n c e o f S c h i s t o s o m a m a n s o n i i n
m i g r a n t s f r o m e n d e m i c a r e a s l i v i n g i n t h e
E n t e b b e P e n i n s u l a , U g a n d a , E . A f r . M e d . 1 . . 6
( 9 ) 5 7 1 - 5 7 9 .
P r e n t i c e . M . A . , T . S . P a n e s a r a n d G . S . C o l e s ( \ 9 7 0 ) .
T r a n s m i s s i o n o f S c h i s t o s o m a m a n s o n i i n a
l a r g e b o d y o f w a t e r . A n n . t r o p . M e d . P a r a s i t . .
6 4 ( 3 ) , 3 3 9 - 3 4 8 .
P r e n t i c e . M . A . , ( 1 9 7 2 ) . D i s t r i b u t i o n p r e v a l e n c e a n d
t r a n s m i s s i o n o f S c h i s t o s o m i a s i s i n U g a n d a .
U g . M e d . 1 . 1 , 5 .
